INTRODUCTION
After silicon dominating the electronic industry for many decades, its 2D honeycomb structure, silicene [1] [2] , is competeting with graphene with its similiar electronic properties, in nano-electronics. The keen interest of researchers in silicene for the application in field-effect transistors demands the tunability of its electronic structure. However, silicene has linear dispersed electronic structure [3] [4] , but for bandgap opening covalent termination is among one of the useful techniques [5] . The covalent termination of silicene by hydrogen-atom results into silicane [6] . As there are many approaches by which the band gap can be modulate through external control of 2D materials [7] , external strain is one of those approaches which has been used efficiently in the past.
In this work we have studied the effect of biaxial tensile strain on electronic and dielectric properties of silicane monolayer. The strain is applied on buckled monolayer silicane in stable chair-configuration with buckling parameters 0.73 Å [5] . Also the stress-strain relationship is investigated for the estimation of ultimate tensile strength of silicane.
COMPUTATIONAL DETAILS
Density Functional Theory (DFT) calculations have been performed by means of ab-initio pseudopotential and numerical atomic orbitals (NAOs) based SIESTA method [7] within local density approximation (LDA). A sufficient large vacuum region of 20 Å is used to separate the single layer along the c axis to ensure no interaction between the layers making it effectively isolated 2D layer. We have used relativistic Troullier Martin pseudopotential, double zeta polarization (DZP) basis sets with confinement energy of 30 meV and real space cutoff 200 Ry for calculations. A 30x30x1 Monkhorst-Pack of k points were used for sampling Brillouin zone.
RESULTS AND DISCUSIONS
The top-view and side-view of structure of silicane is shown in Figure 1 
Strain Dependent Electronic Properties
Elastic strain engineering is powerful tool for tuning bandgap in nanostructures. Figure 3 represent the bandgap as the function of tensile strain. Our study reveals that the biaxial strain has a significant effect on electronic properties of silicane monolayer. With the increasing tensile strain the bandgap of silicane monolayer decreases monotonically with indirect-to-direct bandgap transitions. Firstly at 2% of tensile strain, the magnitude of bandgap increases to 2.22 eV and the indirect band-gap character of silicane changes to direct bandgap. Later with every 2% increase in tensile strain there is nearly 0.3 eV decrease in bandgap. At 22% of tensile strain, the energy bands of valence band maximum(VBM) and conduction band minimum(CBM) touches each other at Fermi level, signifying the semiconducting -semi-metallic transition. 
FIGURE4. Stress (GPa) as the function of varying applied biaxial strain (%).
Next we address at the stability of silicane monolayer from the stress-strain relation. The result is shown in Figure 4 . We find that the stress increases monotonically with the strain up to 20% and then decreases gradually. That indicates that silicane monolayer to be stable up to 20% under the biaxial tensile strain with estimated tensile strength as 3 GPa. Note that pristine silicene is stable upto 17% only [8] under the biaxial strain.
Strain Dependent Dielectric Properties
Furthermore, we have investigated the influence of strain on the in plane (E c) electron energy loss(EEL) function which signifies the collective excitations of electrons of system . For unstrained silicane resonance peaks at 4.86 eV and 8.08 eV are associated with π electrons plasmons and π +σ electron plasmons respectively. In general the low energy EEL peaks indicate the collective excitations of π electrons whereas the higher energy peaks are related with the π and +σ electrons [4] . On the application of bi-axial tensile strains, the structure peak is found to be red shifted towards lower energy as shown in Figure 5 .
The influence of mechanical strain on the in-plane (E c) static dielectric constant (ε s ) has been shown in Figure 6 . The static dielectric constant (ε s ) is given by the value of real part of dielectric function at zero energy or frequency . The calculated value of ε s for silicane monolayer is 1.36. The trends in Figure 6 are exactly opposite to the band gap variation in Figure. 3. It can be understood by Penn model expression for semiconductors [10] , ε 1 (0) ≈1 + (ħω p /E g ) 2 , in which static dielectric constant is inversely proportional to the square of band gap.
CONCLUSIONS
Bandgap of silicane monolayer is tunable with tensile strain with semiconducting to semi-metallic transition at 22%. The ultimate tensile strength is estimated nearly 3 GPa with ultimate tensile strain of 20%. Also the strain has significant effect of EEL function which get red shifted, that suggest the possible implication of silicane in tunable nanoelectronics.
